Antioxidant properties of three Curcumin derivatives in which the 1,3-diketone system is appended with nitrogen and sulfur donors and their copper conjugates are examined for the first time. Metal conjugation seems to offer distinct advantages in radical scavenging activities of curcumin compounds.
INTRODUCTION:
Curcumin, 1,7-bis (4 hydroxy-3-methoxy phenyl)-l,6 heptadione-3,5-dione or diferuloyl methane, is a yellow pigment obtainable from the rhizomes of the plant Curcuma longa which is one of the major spices in the Indian curry powder. It exhibits a variety of pharmacological activities including antiinflammatory, anticarcinogenic, antibacterial and antifungal activitIes-most of which are attributed to its antioxidant and radical scavenging properties93. The Earlier studies on curcumin have shown that the parent 1,3-diketone system and substituents on the phenolic side chain are important structural features that contribute to its antioxidant properties. Although Nair and Rao have examined the effect of phenolic substituents on the radical scavenging activity of various curcuminoids, 2 the influence of the modification of 1,3-diketone system has remained unexplored. The present paper thus examines the superoxide dismutating activity of the copper conjugates of three curcumin derivatives, which incorporate oxime, semi-and thiosemicarbazone functionalities in the curcumin nucleus.
EXPERIMENTAL" All chemicals used in the preparation of ligands and their metal complexes were AR grade or its equivalent and were used without further purification. Solvents used in the syntheses were 
RESULTS:
The interaction of CuCI2 with L1 and L2 yields compounds having composition CuL2 while in case of L3 and L4 the stoichiometry of the resulting complexes is found to be [Cu(L)CI] respectively. All complexes are found to be diamagnetic at 298 K indicating essentially a planar geometry for these compounds 2 as shown in Figure la The IR spectra of LI is characterized by the presence of a sing!e, strong band at 1745 cm" due to the central carbonyl absorptions functionalities which are equivalent-'. The generation of the oxime functionality at one of the carbonyls can be ascertained from the presence of imine band at 1587 cm and a strong carbonyl absorption at 1628cm respectively23. On metal complexation both the bands are shifted to lower frequency indicating their involvement in copper complexation. The introduction of semi-and thiosemicarbazone functionalities in the curcumin nucleus is best diagnosed from the symmetric and asymmetric bands around 3200-3400 cm1. The electronic spectra of curcumin derivatives show prominent absorptions at-266 nm and 428 nm due to the rc re* transitions respectively 24 which undergo minor shifts on metal complexation indicating that no major structural alteration occurs during complexation. Interestingly metal complexes of L2-L4 exhibit intense and predominant charge transfer bands around 434 nm resulting in masking of the weaker d-d transitions24.
The ESR spectra of all copper complexes are typical of axial symmetry with gl I>g3_>2.0 indicating the presence of electron in dx2.y ground state.
The cyclic voltammetric profiles of all ligands and of their copper complexes were studied in DMF. Curcumin shows one reversible peak centered at-0.84 V ascribed due to the reduction of its carbonyl functions25. On derivatizing with the imine function this peak is shifted to-0.68V and its reversibility is lost (Figure 2) . A reversible Cu2+/Cu redox couple is observed in the copper conjugates of LI to L4 between + 0.37 to + 0.45 V. Figure 5 The f factor of the copper curcumin derivatives versus their redox potentials.
